food demand is to build a complete food demand model that comprises all major aggregate food items in Malaysia.
hence, this study aims to build a complete demand system of food in Malaysia via the Linear Approximate Almost ideal Demand System (LA/AiDS). To be more specific, the objective of this study is to investigate the performance of the LA/AiDS models that incorporated the Stone price index and the Laspeyres price index respectively. Both of the LA/AiDS models are to be used for estimating expenditure and price elasticities for twelve major aggregate food items.
FOOD CONSUMPTION IN MALAYSIA
changes of diets with economic development because of the increasing per capita incomes have been well documented in Blandford (1984) , garnaut and Ma (1992), Mitchell et al. (1997) and Wu and Wu (1997) . Most of the previous studies (Baharumshah and Mohamed 1993; Mustapha 1994; Mustapha et al. 1999 Mustapha et al. , 2000 Mustapha et al. and 2001 ishida et al. 2003) have described that the Malaysian diet has become more westernized. The westernization of the diet is referred to the diminishing role of staple food as the main calorie source but the increasing demand for calories from the non-staple foods, especially wheat and meat based products.
Statistically, Table 1 shows the per capita consumption of the aggregate food items in Malaysia from 1985 to 2003. overall, it shows that there is a diversification in food consumption among Malaysians as the per capita income increases. it is very significant that the per capita consumption of rice has been declining. it is a common observation amongst the developing and high-income countries. radhakrishna (2005) argued that this sharp decline in the staple food consumption is attributed to the changes in consumer tastes -from food to non-food items and, within the food group, from staple food to non-staple food items and from 'coarse' to 'fine' staple food. Another important factor suggested by huang and Bouis (1996) is the rural-urban migration. in Malaysia, urbanization has been viewed as a solution to poverty as the employment opportunities and income level are higher in urban areas.
The decreasing trend of the per capita consumption of rice has seen its closest substitute -cereals consumption increased from 33.4 kg per capita in 1985 to 55.4 kg in 2003. The diversification is further illustrated by the increasing per capita consumption of the higher value food items -meats and fish and functional food-vegetables from 1985 to 2003. A unique feature in the statistics shows that Malaysians consumed more fish than meat. This observation is similar to the Japanese consumption pattern as described by chern et al. (2003) .
PREVIOUS STUDIES IN MALAYSIA
Food consumption patterns in Malaysia can be studied on the decade basis. in 1970's, Tee and Thiam rumshah and Mohamed 1993; Mustapha 1994; Mustapha et al. 1999 Mustapha et al. , 2000 Mustapha et al. and 2001 radam et al. 2005) conducted demand analyses by using the household Expenditure Survey 1990 data. Baharumshah and Mohamed (1993) examined the demand for all meat products by using the Linear Approximate Almost ideal Demand System (LA/AiDS). The study obtained high expenditure elasticities of demand for poultry (1.432), pork (1.152), mutton (1.117), fish (1.023), and beef (0.906). By using the two-stage budgeting system, Mustapha (1994) incorporated habit factors into the analysis of demand for fish and meat products. The estimated expenditure elasticities in both studies suggested that there would be a positive growth rate in the demand for all the meat and fish products responding to economic development.
The other previous studies by Mustapha et al. (1999 Mustapha et al. ( , 2000 Mustapha et al. ( and 2001 integrated all food components (with rice, bread, flour, and noodle separated) into the estimation of the LA/AiDS model. Mustapha et al. (1999) reported positive and less than unity expenditure elasticities for all the food components, except other foods. To be more specific, the estimated expenditure elasticities for rice, flour, meat, fish, vegetable, and fruit were 0. 3061, 0.4298, 0.5168, 0.4221, 0.4565, and 0.5403, respectively. on the other hand, radam et al. (2005) analyzed the demand for the aggregate food components but with rice, bread, flour, and noodle as one aggregate food item-cereal. Due to the different grouping strategy, the estimated expenditure elasticities in radam et al. (2005) were generally different and larger than those in Mustapha et al. (1999) , namely regarding cereals (0.6680), meat (1.0845), fish (0.6939), and fruit (1.3581).
All the previous studies mentioned above utilized the Stone price index in the LA/AiDS estimation. however, Alston et al. (1994) , Asche and Wessells (1997), and Moschini (1995) argued that since prices will never be perfectly collinear, the utilization of the Stone price index will introduce the units of measurement error. This is because the Stone index is variant to changes in the units of the measurement of prices. Moschini (1995) suggested that it is wiser to use the Laspeyres price index in order to overcome this measurement error. The application of the Laspeyres price index will produce more plausible results similar like the original Almost ideal Demand System. Thus, it is interesting to make comparisons between the applications of the Laspeyres price index and the Stone price index in this study.
By using the cross-sectional data from the household Expenditure Survey 1973 Survey , 1980 Survey and 1993 Survey /94, ishida et al. (2003 investigated the changes in food consumption in Malaysia. in the study, the estimated Engel elasticities of rice, cereal, meat, fish, and vegetable & fruit decreased from 0. 34, 0.74, 1.42, 0.67, and 0.86 in 1973 to 0.27, 0.66, 0.97, 0.49, 0.74 in 1993/94. ishida et al. (2003) suggested that the changing pattern in food consumption among the Malaysians was highly attributed to the population growth, a higher per capita income, rapid urbanization that led to the drastic change in Malaysian lifestyle. however, ishida et al. (2003) only utilized the data collected in the West Malaysia. omitting the sample population in the East Malaysia may have the Engel elasticities underestimated. This is because the income level of residence in the East Malaysia was generally much lower than in the West Malaysia in the survey periods. The data is to be analyzed via the LA/AiDS model due to the model's simplicity and its empirical application in the Malaysian previous studies. The original AiDS model developed by Muellbauer (1980a, 1980b ) is difficult to estimate because the price index is not linear in parameters estimated. The LA/AiDS model for the 12 aggregate food items can be estimated as follows:
SOURCES OF DATA AND ESTIMATION PROCEDURES
where: i, j = 1, 2, …, 12 food items, k = 1, 2, …, 14 084 households, w i = the budget share of the ith food item, p = the price of the ith food item, x = the total expenditures of the aggregate food, H k = includes demographic variable of household size and dummy variable of household that resided in urban area, and P* = the Stone price index defined by:
As suggested by Moschini (1995) , in order to correct the units of measurement error, the Stone price index is replaced with the Laspeyres price index by replacing w i in Equation (2) by a mean budget share ( -w i ). hence, the Laspeyres price index can be defined as:
Substitution of the Laspeyres price index for the Stone price index in Equation (1) yields a LA/AiDS model as follows:
The LA/AiDS model is a flexible demand system that satisfies many desirable properties, namely adding-up restriction, and with simple parametric restrictions, homogeneity and symmetry. The adding-up restriction is satisfied with given 
The homogeneity restriction is satisfied for the LA/AiDS model in and only if, for all j:
The symmetry is satisfied by:
Following the formulae and procedures of green and Alston (1990) , the demand elasticities of the LA/AiDS models can be computed at sample means. The expenditure elasticities can be estimated by:
The Marshallian measures of price elasticities can be computed by:
where δ ij is the Kronecker delta that is unity if i = j and zero otherwise.
RESULTS
Tables 2 and 3 present the regression results for both LA/AIDS models. Though most of the parameters are statistically significant, the LA/AIDS that included the Stone price index produces vastly different coefficient estimates from the LA/AIDS that included the Laspeyres price index. The most extreme observations are the different sign of magnitude on the coefficients of expenditure over price index (β i ) between the application of the Stone price index and the Laspeyres price index in rice, fish, eggs, sugar, and others equations. As it is very difficult to comment the performance of both price indexes in the LA/AIDS models, Chern (2000) suggested that it is more appropriate to compare the estimated elasticities. Table 4 presents the estimated expenditure and ownprice elasticities. The centers of comparison are on the rationality of the estimated elasticities of rice in relevance to the estimated elasticities of meat, fish, fruits, and vegetables. The rationality is built on the ground of the current scenarios of per capita consumption in Malaysia. The LA/AIDS that incorporated the Stone price index produces the unreasonable highest estimate of expenditure elasticity of the main staple food -rice (1.3340) among all food items. The estimated expenditure elasticity of rice can be interpreted that the demand for rice has the strongest income effect than other food items. With such finding and interpretation, the questions concerning the rationality of the estimates of expenditure elasticity in the model arises when comparing the estimated expenditure elasticity of rice (1.3340) with meat (1.0318) and fish (0.9425).
In the LA/AIDS that incorporated the Laspeyres price index, the estimated elasticities of the non-staple foods, namely meat (1.4064), fish (1.2440), fruits (1.0905), and vegetables (1.1729) are higher than rice (0.9091). Such findings are rationalized by Chern et al. (2003) that suggested that as there is a limit on the total energy intake, the ratio of the meat products and other foods becomes larger in comparison to the staple food.
Referring to the estimated own-price elasticities, both of the LA/AIDS models produce similar results, showing that Malaysian households are sensitive to own-price change in most of the food items, except bread & other cereals (-0.9272, -0.9262) and milk & dairy (-0.5552, -0.5192 ). However, the LA/AIDS that incorporated the Stone price index yields an unexpected inelastic estimate of own-price elasticity for fish (-0.8075) . By comparing both estimated expenditure and own-price elasticities, the LA/AIDS model that incorporated the Laspeyres price index appears to yield more plausible results than the LA/AIDS that utilises the Stone price index. note: Significance levels are denoted by *** for 1%, ** for 5%, and * for 10% 
CONCLUSIONS
This study constructs a complete food demand system in Malaysia by analyzing the Household Expenditure Survey 2004/2005 data via the LA/AIDS models, with incorporation of the Stone price index and the Laspeyres price index respectively. This study shows that the application of the Laspeyres price index produces more plausible estimates of expenditure and own-price elasticities in Malaysia. This discovery is similar to those documented by Alston et al. (1994) , Asche and Wessells (1997), and Moschini (1995) . Thus, the further implications of this study are made based on the LA/AIDS models that incorporated the Laspeyres price index.
An increasingly affluent society like Malaysia is no longer short of meeting the basic energy requirement. As the income increases, the diversification in the food basket is more likely to be filled by more non-staple foods for the calories intake. The increasing demand for non-staple foods is also implying a stronger purchasing power of the society to demand for higher value food products (mainly meat and fish) and functional food products (mainly vegetables and fruits). The estimated expenditure elasticities show that the demands for meat (1.4064), fish (1.2440), vegetables (1.1729), and fruits (1.0905) are likely to grow faster than other traditional main energy sources -rice (0.9091) and bread & other cereals (0.3177) in corresponding to the positive income effect.
Consumers also seek for a better welfare when they achieve higher income level. The welfare can be expressed as the food quality, in the term of nutri- tion, hygiene, organic and other features. Generally, Malaysian consumers have to pay a premium price for quality foods. It arouses the question of how the Malaysian consumers weight quality over quantity of food. However, Regmi and Dyck (2001) suggested that these higher value and quality food products will undergo greater budget adjustments to the income shock while budgets for the staple food products will change the least. Most of the estimated own-price elasticities are elastic, indicating that Malaysian households are sensitive to price change in a food item itself. Surprisingly, Malaysian households are more tolerant to the ownprice change in bread & other cereals (-0.9262 ) and meat (-1.1194) than rice (-1.8590). These estimated own-price elasticities describe a trend of westernization, showing that the importance of wheat and meat based products has become increasingly important in the Malaysian diet. However, the continuous icrease in oil price has pushed the price of the major commodities to an unexpected level. The price of the commodities may have increased faster than the income growth among the low and middle income consumers. The consumers are forced to look for cheaper substitute or spend more on food items. Thus, it is a subjective sceptical question whether the Engel's law will exist in the future economic development.
Facing such challenge, the Malaysian government intervention is absolutely needed in fostering the food economy. This is particularly important to esure the availability of the major food items, especially rice, wheat, oil, meat, and fish at controlled prices through subsidies. Therefore, achieving the objective of increas-ing production to achieve high rates of self-sufficiency level for the major commodities like rice, fish, and vegetables as indicated in the Ninth Malaysian Plan is essential to shed off the pressure of price effects.
